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(54) Connection of drill tubes 

(57) The invention provides a method 
of joining two rigid tubes 12 such as are 
used in drill stems wherein a nipple 10 
internal to the tubes is threaded and 
screws Into at least one of the tubes, the 
nipple being provided with a zone 20 of 
reduced internal diameter which regis- 
ters with a cavity 22 in the internal bore 
of the tube, and the zone of reduced 
internal diameter is expanded outwards 
into contact with the tube to occupy the 
registering cavity in the tube and form a 
positive lock against tensile forces. 
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FIG _ 1 



The drawing(s) originally filed was/were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Connection of drill tubes 

5 Background of the in vention 

This Invention relates to the connection of one 
rigid tube such as a hollow drWl stem to another by 
means of a threaded nipple or coupling. Assemblies 
of a string of connected drill stems or tubes of this 

10 kind are commonly used in circumstances where the 
task of adding to the drill string to increase its length 
is difficult and where it is desirable to ensure that the 
connection, once made is not accidentally negated. 
It is often convenient where drill tubes are con- 

15 cerned to provide a joint which is suitable for 

transmitting axial as well as torsional loads without 
increasing the external diameter of the tubes at the 
joint, white still providing for a core to be extracted, 
if so desired, within the string of tubes. 

20 United Kingdom Patents No. 1 137310 and 1265715 
describe joints which meet the above-mentioned 
objectives but also entail certain disadvantages. 
Patent No. 1265715 discloses one rod screwed into 
the end of another to form the joint. This join 

25 requires special forging of the male section and 
there is no disclosure of any means to prevent the 
rods from unscrewing when the drill string is 
rotated. In patent No. 1 137310 a tapering male/ 
female joint is swaged and brazed along the inter- 

30 face. The tubes are of different malleability. Howev- 
er, this process will not give a rigid joint suitable for 
the transmission of large torsional forces. In addi- 
tion, the taper of the interface will reduce the 
resistance of the joint to axial forces tending to pull 

35 the tubes apart. Neither of these patents disclose the 
use of a connector or nipple. 

It is an object of the invention to overcome or 
mitigate the above problems. 

40 Summary of the invention 

According to the Invention a method of forming a 
joint of high strength between two tubes of substan- 
tially similar high rigidity by means of a nipple which 
is no greater in external cross-section than the 

45 external cross-section of the tubes comprising form- 
ing on one end of the nipple a zone in which the 
internal diameter is reduced substantially relatively 
to the remainder of that part of the nipple intended 
to enter the tube, forming a zone of substantially 

50 enlarged inner diameter in a first tube to register 
with the reduced zone of the nipple, introducing the 
nipple into that tube, expanding the material of the 
nipple in the reduced zone radially outwards into 
contact with the tube to occupy the registering cavity 

55 in the tube and form a positive lock against tensile 
forces, and connecting the nipple to the second tube. 

It if is desired that the nipple be permanently 
connected at each end of a drill tube, the arrange- 
ment mentioned above can be provided at each end. 

60 The step of enlarging the reduced zone of the 
nipple can be undertaken by the use of any suitable 
tool such as a roll or a mandrel rammed down the 
interior of the nipple. 
In some versions the nipple may have a boss in its 

65 central zone wnich defines a shoulder against which 



. the end of the drill tube bears when the nipple is in 
its final position. In other versions the nipple is free 
of such a boss and the drill tubes bear on each other 
end-to-end in the assembled string, 
70 The invention also includes a nipple as described 
above for use in making the connection. 

Brief description of the drawings 
Figure 7 is a semi-schematic view of a threaded 
75 nipple, partly sectioned. Inserted at one end into a 
dnil tube. 

Figure 2 is a view of the structure of Figure 1 after 
the step of expanding the reduced zone of the nipple 

into contact with the drill tube. 
80 Figure 3 is a view simitar to Figure 1 of a second 
embodiment In which the nipple has a central boss; 
and 

Figure 4 is a view similar to Figure 2 of the 
structure of Figure 3. 

85 

Description of preferred embodiments 

In Figures 1 and 2, a nipple or coupling 10 for 
connecting two drill tubes 12 in a drill string has a 
plain cerMTa\ zone 14, a threaded left end 16 accom- 
90 modated in a threaded end of the tube 1 2, and a 
threaded right end 18. The far left end of the nipple 
forms a zone 20 of reduced internal diameter which 
registers with an annular cavity or groove 22 in a 
zone of the tube 12. 
95 Once the nipple 10 is fully inserted into the tube 12 
as shown, a mandrel (not shown) is rammed down 
the interior of the nipple to expand the metal in the 
zone 20 into contact with the surface of the cavity 22 
as seen in Figure 2. In this condition the expanded 

100 zone 20A has an internal diameter substantially 

equal to that or the rest of the nipple, so that the tube 
interior can be used in the usual fashion for core 
extraction or for flushing fluid or the like. The 
diameter of the mandrel will of course be slightly 

105 less than that of the bore of the nipple. 

The nipple may be as illustrated in Figures 1 and 2 
or may also have a zone in the right end correspond- 
ing to the opposite zone 20. 20A. This nipple 
provides a permanent connection to both drill tubes 

no when inserted and expanded, although this is not 
easy in practice. 

In Figures 3 and 4 the structure illustrated is 
similar to that in Figures 1 and 2, corresponding 
features being given the same reference numerals 

1 1 5 preceded by the prefix "1". The nipple 1 1 0 has 
however an annuiar doss 130 in the centre of the 
zone 1 1 4, and the end of the tube 1 1 2 bears against 
the side of the boss 130 when the nipple is fully 
inserted. 

120 One end 16 or 18 of the nipple 10 and a corres- 
ponding tube end 12 may be provided with a 
left-hand thread. The joint is then made so that the 
threads tighten when the tubes are rotated in the 
high-torsion rotational direction for drilling. 

125 The present invention thus provides a means for 
joining rigid tubes, the joint being such that an 
internal hollow remains for coring if necessary. The 
external diameter of the string of tubes is not 
increased at the joints and the joint is of a high 

130 strength in resisting axial and torsional forces and 
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bending monnents. The recesses 22. 122 may be 
pre-formed and the only deformation which is 
necessary when the joint is made (often on site in 
difficult circumstances) is deformation of the nipple, 
5 which may be of a softer metal than the drill tubes. 
There is no need for welding or brazing or for the use 
of equipment which must surround the tubes when 
the joint is made. 

10 CLAIMS 

1 . A method of forming a joint of high strength 
between two tubes of substantially similar high 
rigidity by means of a nipple which is no greater in 

15 external cross-section than the external cross- 
section of the tubes comprising forming on one end 
of the nipple a zone in which the internal diameter is 
reduced substantially relatively to the remainder of 
that part of the nipple intended to enter the tube. 

20 forming a zone of substantially enlarged inner 
diameter in a first tube to register with the reduced 
zone of the nipple, introducing the nipple into that 
tube, expanding the material of the nipple in the 
reduced zone radially outwards into contact with the 

25 tube to occupy the registering cavity in the tube and 
form a positive lock against tensile forces, and 
connecting the nipple to the second tube. 

2. A method according to claim 1 including the 
step of providing a zone of reduced internal diameter 

30 at the second end of the nipple, providing a corres- 
ponding cavity in a registering zone of the second 
tube, and expanding the material of the nipple in 
these zones to connect the nipple to the second tube. 

3. A method according to either one of the 

35 preceding claims in which the nipple is expanded by 
ramming a mandrel through it. 

4. A method according to any of the preceding 
claims including the step of threading the nipple and 
the tubes and screwing the nipple into the tubes 

40 before expanding the nipple. 

5. A pair of rigid tubes joined by a connection 
nipple, at least one of the tubes having a zone of 
enlarged internal diameter defining a cavity and the 
nipple having a zone of enlarged outer diameter 

45 which occupies the cavity, the external cross-section 
of the nipple being no greater than the external 
cross-section of the tubes. 

6. The tubes and nipple of claim 5, in which the 
internal diameter of the nipple is substantially 

50 constant. 

7. The tubes and nipple of claim 5 or claim 6 in 
which the nipple has a zone of enlarged outer 
diameter at each end, these zones each occupying a 
corresponding cavity in a tube. 

55 8. A method according to claim 1 substantially as 
herein described with reference to Figures 1 and 2 or 
Figures 3 and 4. 

9. A pair of tubes joined by a connection nipple, 
substantially as herein described with reference to 

60 Figures 1 and 2 or Figures 3 and 4. 
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We, David Horace Yomo end Henkt 
John Trethewy^ bcftb Bndsh sviaifxx^ <^ 54, 
St Jama's Avtsue, Hao^tioa HH, Middle- 
sex, and 36 Yoife Road, Aldersbot, Hainp- 

S sbirc, 'respcctivtly, do twcby dectar e cbe in-» 
ventioii, for we pray that t pateot may 
be giamed 'to us, aod the mediod by wfam 
. it » to be pecfoixned, to be pasdoutarly de- 
scribed in and by the foHamog ftsoement:— 

10 This inyemzoo rebtea to fnix^v and nuns, 
more psrcicttlariy (but not oaiaaMtf) <tf the 
4dnd wliere one fluid piessiire is used to ptx>- 
duce another fluid pressure ^vbtdt is substan* 
tially greacer, 

15 The in^nendon makes tise of ndUng dta- 
{Avagnts: sodi dtapfangma are sealed to a 
cylittder vnSL and moved therem by an 
inidersize piscon ite djapfaragna betiig aooom- 
fflodaited in part between tbe cyKoder wall and 

20 the pistoiL VaxioiB types of nrfHnc di ^ fan^ gn 
axe avaikfale in commerce and sou under the 
registered Hade mark BELLOFItAM " by 
George Aofpis and Oo. Ltd. ol WaHsend-oii- 
Tyne. One advantage of rolling diaplnpna is 

25 duit they enaUe manufiMure of pittoo and 
cylbder to easier tcrferancea. Anodier b tfaat 
they provide a oompiete seal againac passage 
of fluid arouod the piston. 
It is however importana tjiat rolling dia- 

30 pbragmsibouklalwayi be suhjecfiedao a resul- 
tant fluid inessise directed on ao tbe crown 
> of tbt piston. If ths pmnat is noc main- 
tauned comnHioua]^ but instead diaoges in 
(&ectiQa tten die dttpbragm may rewaa " 

35 with consequeot rapm wear and hihae. The 
danger of ^'^revexsal" has Udierto limited 
the UK <rf rolling diapfaxagms, and tbe obfoot 
of the present invention is to pmvida s pump 
free from ws danger. 

40 Accordin^y ibe inveodon provides « pimp 
having a body pmWding a pair of cyl&iden 
aMgned on a o omm oo asifl^ a pair cl opposed 
pistons movaUe in ibe cyHudt ia and sealed 
thereto by oppositely ananged rolling di^ 

45 phr^m ne of dbe pistona being cefitte of 



actuedoa to cause movcmeot of the other 
piston; die cyiinder contaixaQg the other 
f»9ton forming, on the side o pporice said one 
piston, a ptmp chamber associated with ndec 
and exhaust nteansy means reailieotly urging 
said other piston eowaxds mid one piston and 
a fluid (pntcrMy liquid) fiHing die space be- 
tween itie pistons and tranamittmg forces be- 
tween them, tbe arrangeosent being such that 
at eacb momeoc of die woridi^ cyde <die fluid 
is stibjected to pressure and in tun pioduoes 
a pressure on the diaftogms which is un- 
changing in direction tbno^g^Knx the cycle. 

One embodiment of ibe inventioa wiH now 
be described by way of example with lefoience 
to the diagrammatic drawing «xxxDpanying 
the pxovistooal specificadoo whidi drawing 
shows a sectioa of a pump. 

The pump illustrated c mj ipi' is c s firat mood 
and diinl cylinden aliased on a oommos axis 
and indicated at 1, 2, 3, eacb cylinder having 
a piston dncein deskiiatsd respecdvdy 4, 5> 
6; the first and thixa cylindeis are of equal 
dsamcter, and ibe second is of emeUBr dia- 
meter. Tbe fint and second pisans 4> 5, axe 
Tigidly interconnected and seafed to tbe respec* 
tive cylinden by rolling diapfaragcns 7, 9j the 
dxaphra^n 7 baring its p er tp hc iy c^ped 
between two wafl sectiooa 9, 10, of the cy^- 
dcr 1 and the diaphragm 8 having m poi- 
pft»y damped between a wall 11 of the cylin- 
der 2 whicfa is seaoed to one end of tbe wall 
section 10 and an amnibr plate 12 secured to 
dse wall 11 aa die odier end. Tbe diixd pimn 
6 is sealed to the tbixd qimder 3 by a third 
rolling diq)hragm 13 having its periptay 
dashed between the pkte 12 and a waiH 
section 14 of tbe third cyiinder. A powerful 
hdical co nyt tsai op spring 16 is moooted in 
the fluid cyUiKler 3 to urgenbe^ton 6Aeie- 
m i^ywards. Hr space between me diaphragms 
8 and 13 is EHed widi liquid 15, and the ^ftoe 
between the diapbcagnu 7i 8, is fiUcd widi air, 
aod vented to atmo ipbe ie by tbe port 20. 

In operadon of tte pmap, opexaidn; fluid 
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